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ACTIvATEY 1) ACTIVATE MERRMata Sampled Along the Falcon (}28) Flight Tracks
(https://lwww _-air.larc.nasa.gov/cgbin/ArcView/activate.2019?MODEL31

C Description MERRA (Gelaroet al., J. Climate, 2017) is NASA's C Applications Compare measurements with reanalysis; provide

latest reanalysis produced with the GE®&tmospheric data gquantities not measured during ACTIVATE; perform statistical
assimilation system. It assimilates AOD from ground and satellite analysis ohircraft insitu (vs. reanalysis) data.
based remote sensors. EXr e T R
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,.Z’k 2) FLEXPART Back Trajectory Product AcrospAcE
(https://www -air.larc.nasa.gov/cgbin/ArcView/activate.2019?TRAJECTOR)Y=1
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Each trajectory (20,000 inert air parcels) is released every 10 mins along the flight t
Transport of the air parcels is simulated backward in time for 10 days. ‘
Model output contains a-D field of air mass residence time. i
Product data format: NetCDF. 15

8:00 PM
M

-120 901 _ 460 ot SR
(; Data Download: 1.0% 10% 100%
14
100%
Both model output NetCDHiles) and plots are available. i "
Each output file corresponds to a release point along the flight track. T 1:, - e 2
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Residence timéndicates air mass transport pathways. =2 LT P e A®
When goupled vyith emission (e.g., (?O) in\'/entories3 regidence time may be used to Example FigureHorizontal and vertical views of
Quantify precipitation along transport pathways. The labels on the map indicate the approximate
_ locations of the center of the plume. Residence tir
G Point of Contact: is color coded by logarithmic grades representing
Bo Zhanglo.zhang@nianet.ol)g ratio to the location of maximal integrated

residence time (100 %).


https://www-air.larc.nasa.gov/cgi-bin/ArcView/activate.2019?TRAJECTORY=1
https://www.flexpart.eu/
https://www-air.larc.nasa.gov/cgi-bin/ArcView/activate.2019?TRAJECTORY=1
mailto:bo.zhang@nianet.org

Research Projects
1) Tropospheric Aerosols Over the Western North Atlantic Ocean (WNAOQO) DthiengVinter 'A *
and Summer Campaigns of ACTIVATE 2@2irces, Transport, and Distribution

ACTIVATE j

C Motivation:

A Aerosols act as cloud condensation nuclei or ice nuclei. Characterization Organlc Matter & SO4 profiles: GC vs. Obs.
of aerosol-cloud-meteoroI_o_gy in'_[era_lcti(_nns requires understanding of | 8 FebMar 2020] ° . EebMar 2020
aerosol sources, composition, distribution, transport pathways, properties,
and evolution. 6 zgeren 6

A Continental outflow over the WNAO represent a mix of various aerosol GC 0-5.5kmpp

4 m GC w/0o BB | 4k

GC w/o Marine

sources, types, and are impacted by large-scale and synoptical weather
systems, offering an excellent condition for testing current understanding
of tropospheric aerosol processes (winter vs summer). er
C Methodology:
A GEOS-Chem / MERRA-2, model sensitivity experiments, two scavenging °f___ . < * e . .
configurations wrt cloud water content, BB emission injection heights. 00 05 10 15 20 25 00 0% O Vs
A ACTIVATE aircraft in situ (CO, AMS aerosol) and remote sensing (HSRL- lsg ™ STE)
2) measurements; CALIOP aerosol extinction profiles; AERONET AOD.
C Selected Results:

A Using MERRA-2 cloud water content in GEOS-Chem aerosol scavenging
scheme improves model BL aerosol profiles & AOD in winter.

A Increasing BB emission injection heights from PBL to 0-5.5 km improves
model simulations of aircraft in situ (AMS) and remote sensing (HSRL-2), < »
surface remote sensing (AERONET), and satellite (CALIOP) aerosol
observations during the western U.S. fire events (Aug.-Sept. 2020). oh

A Contribute to mission Objective 1A. o 5 . s o

C Current status: Manuscript will be shared in ~1 month. OM (ug m™ STP)
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phases of ACTIVATE (Mayne 2021/2022)Sources, Transport, and Distribution RSP

2) Tropospheric Aerosols Over the Western North Atlantic Ocean Duttiegd™™ and 6" I |

ACTIVATE
72.5°W, 950 hPa, May-June 2021
C Motivation: 50° N;e:'," ',’:a,t.ire ﬁy ‘-:':':j‘ g o ACTVATER May-—Jun 2021 (RF{o2-60)
A How different are aerosol sources, composition, distribution, and ﬁ: 53_‘_.:;.§_f;:,;,-:;g; A ~55”’§
transport pathways over the WNAO during late spring - early summer s = 278 (2 e o S8 ¢ 6f
compared to other seasons? i e i
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A What are the sources and vertical distribution of aerosols over the
remote North Atlantic (Bermuda)?

C Methodology:

A GEOS-Chem / MERRA-2, model sensitivity experiments, two
scavenging configurations wrt cloud water content, BB emission
injection heights.

A ACTIVATE aircraft in situ (CO, AMS aerosol) & remote sensing (HSRL-
2) measurements; CALIOP / CALIPSO aerosol extinction profiles; 20210526_R12

Altitude (km)

05/13 05/18 05/23 05/28 06/02 06/07 06/12 06/17 06/22 06/27 0.0 0.2 0.4 0.6 0.8

I ppbv -3
60 70 8 9 100 110 120 130 140 150 NH4 (ug m™ STP)

AERONET AODs. £°

C Selected preliminary results: s
A BL outflow of N. American CO (pollution tracer) to the study region weakened significantly S z
starting early June as the Bermuda High shifted westward. 1

A COJaerosol vertical distribution is characterized by a distinct layer of enhancement at ~1-2 km. z ©
A The model largely underestimates both HSRL-2 and CALIOP aerosol extinctions in the FT 34
over the study domain. The impact of BB emissions on the FT aerosols needs further g 2
investigation. <o

17 18 19 20 21

A Contribute to mission Objective 1A.
C Current status:See poster b¥d. Liu et alon a model analysis of ACTIVATE (Nlaye 2021)
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C Motivation:
A Current aerosol wet scavenging scheme in the NASA GEOS/GOCART model does

consider sizaelependency of the scavenging process. We have implemented a size™
dependent belowloud scavenging scheme (Croft et al., ACP 2009) in the model.

A Continental outflow of aerosols is accompanied by seasonally prevalensdtatge
clouds and precipitation over the WNAO in winter, providing an excellent opportul...
to assess and constrain model parameterizations of aerosoldelovscavenging.

C Methodology:

A Replayandfreerunning GCM experimentsin c180(~50km) resolution

A Radionuclidetracers 222Rn & 21%Pb to diagnosetransportand scavenging

A Simulated aerosols(sulfate, nitrate, ammonium, BC, OC, dust, and sea salt) to
comparewith ACTIVATE measurements

C Preliminaryresults and relevance:

A GEOS/GOCAR@sultsevaluatedwith Falconaerosolmeasurements

A Thefree-running GCMshowslessefficient convectivetransportthan
the replay run and its simulated aerosol is more consistent with
observationsfrom ACTIVATE-eb-Mar. 2020.

A Twomoment cloud microphysic§ TMCM)leadsto more convective
and non-convectiveprecipitation (thus more scavengingpver the
WNAQ

A Contributeto missionObjective2B&D

¢ Current status: See poster bf8. Zhang et aj.Manuscript in preparation.
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* 3) Sizedependent BelowCloud Aerosol Scavengiagd itsFeedbaclon Clouds and v y/
A Transport in the NASA GEOS Mo@elring the Winter Campaign of ACTIVATE 2020 ™™™ *
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free-running GEOS GCM with TMCM

X Simulated monthly mean
convective & non-convective
precipitation over the WNAO
for Feh 2020Q

V Comparisons between aircraft
measured aerosols and model
results for all flights during
ACTIVATE# Observations and
model results are averaged for
every500m vertically. Shadingarea
indicate 25% and 75% percentilesof
aircraftobservations 6




